NGHIEN CUU SU DUNE VI SINH VAT VA
THUC VAT XU LY BAT 0 NHIEM KIM LOAI NANG
(Zn, Cu va Pb)

Lé Nhu Kiéu

TOM TAT

Trong pham vi bai b4o ndy, tac gia trinh bay mét s6 két qua img dung vi
sinh vat két hop véi thuc vat dé xir Iy 6 nhiém kim loai ning (Cu, Zn va
Pb) trong dat nhir Tuyén chen dugc 4 ching vi sinh v4t bao gém: ching
vi khuin TB22 (B.subtilis - kha nang hip thu dat: 193,46 mg Pb; 86,54 mg
Zn; 101,12 mg Cu); chiing nim men HY4 (Saccharomyces cerevisiaze - kha
nang hdp thu dat: 234,19 mg Pb, 105,21 mg Zn, 90,66 mg Cu); chung ndm
. méc TM39 (Gibberela sp- kha nang hip thu dat: 203,64 mg Pb, 90,89 mg
Zn, 83,60 mg Cu) va ching ndm ré& AMF4 (Glomus australe - kha ning
‘hdp thu dat: 657,48 mg Pb, 125,80 mg Zn, 97,19 mg Cu). Mé hinh cho
nhém cay ua nudée nén sir dung xen canh muong dimg (L. Octovalvis spp.
Octovalvis) va ngd dai (Enydra fluctuans Lour), sau 60 ngay tréng thi thu
hoach, sinh khéi uéc dat 16.475,5 kg/ha, tich lay duge 607,94 g Cu,
7.535,06 g Pb va 2648,43 g Zn/1an thu hoach. M4 hinh cay ua can nén
tréng thudn hudémg duong (Helianthus annuus), sau 60 ngay thu hoach
toan b, ning sudt uoc dat 8565,34 kg/ha, tich liay dugc 185,95 g Cu,
4581,60 g Pb va 1621,42 g Zn/l4n thu hoach.
Tir khéa: Vi sinh vit thue vit 6 nhiém kim loai ndng.

1. M pAU

Vin d& kim loai ning ngdy cang ting trong dit nong nghiép 1a do
ngudi nong dan sir dung quéa nhiéu cac loai thudc bao vé thuc vat, phan
bon hoa hoc va do hoat déng ciia cac lang nghé tai ché kim loai [1, 3].
Viéc nghién clru tim ra cAc gidi phap dé giam thiéu va chong 6 nhiém kim
loai nang trong dit dang 1a mot van dé cdp thiét mang tinh toan cdu (10].
Mot s& loai vi sinh vét trong qu4 trinh sinh trudng va phat trién c6 kha
ning tham gia vao qué trinh loai bé kim loai ning trong moéi trudéng 6
nhiém bing nhiéu co ché khac nhau [2, 4). Trong dat, thyc vat c6 nhtéy
cach phan ung khéac nhau d6i véi sy c6 mit cia céc kim loai ning (KLN)
[5], hu hét chung déu nhay cam véi sur c6 mit cia céc ion kim loai, tham
chi & néng d¢ rat thdp. Tuy nhién, c6 mot sé loai thuc vat khéng chi cé
kha ning séng duogc trong méi truémg bi 6 nhiém KLN ma con c6 kha
ning hdp thy va tich luy cac kim loai nay trong cc b phan khac nhau clia
chiing [6, 7, 8, 9]. Céng nghé xtt Iy méi truomg bing thyc vat 1a cong nghe
st dung thuc vat lam cho céc chit 6 nhiém méi truémg mit tinh doc, né
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con duoc goi la cong nghé xir Iy xanh (Green remediation) [4]. N6 bao
gbm céc thue vat c6 kha ning rit chét doc trong d4t, hdp thy phin doc bay
hoi, lam thay déi trang thai chit déc hoic thyc hién qua trinh loc chat déc.
Vin dé két hop vi sinh vat va thyc vat dé xir Iy kim loai niing trong d4t la
rat cin thiét hién nay va ciing rat phi hop véi cac nghién ctu trén thé giéi.
2. 801 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. bdi tuong nghién ciu

Dat néng nghiép bj 6 nhiém; thuce vat ban dja cé kha nang tich lity kim loai
niing; 14 chlng vi sinh vat ¢é kha nng hép thu, chuyén héa kim loai ning.

2.2. Phuong phap nghién ciu

X4c dinh ham lugng Zn, Cu, Pb t8ng sé: Theo TCVN 6496 1SO
11047:1995; xac dinh ham luong Zn, Cu, Pb di dong bing phuong phap
chiét véi axit Mehlich I, do trén may quang phd hdp thy nguyén tit. P4nh
gia mirc d6 6 nhiém Zn, Cu, Pb trong d4t theo tiéu chudn Viét Nam: TCVN
7209:2002. Phan tich Zn, Cu, Pb trong ciy bing phuong ph4p quang phd
hép thu nguyén tir. Cong phd mau bing phuong phap tro ho4 kho & 550°C.
Phan l4p va tuyén chon cé4c ching VSV ¢6 kha ning ky sinh viing ré va hdp
thu kim loai ning. Thu miu: Mau d4t viing ré va khong phai ving ré duec
ldy theo phuong phap ctia Wollum (1982). Mau dé phan lap AMF dugc 14y
theo phuong phap clia Hayman (1982), Rich va Barnard (1984). Phan lap:
Vi khudn, nim men trén cic moéi trudmg: TSA, SA va GYA. Ndm méc trén
cac méi trieong: MEA, GYA. Arbuscular mycorrhiza fungi (AMF): Sang
wét, ly tdm qua thang ndng 46 glyxerin 50%. Kiém tra kha nang chdng chju
va hdp thu kim loai: Kiém tra nhanh kha ning chéng chju Zn, Cu, Pb theo
phuong phap thach dia cia Munger (2002). Kiém tra kha ning chéng chiju
Zn, Cu, Pb theo phuong phép cdy gat trén dia theo Mergeay va cong su
(1985). Kiém tra kha nidng hé4p thu Zn, Cu, Pb theo phuong phap dich thé
ctia Malik va Jaiswal (2000).

Phuong phdp dédnh gid khd ndng hdp thu kim loai ndng cia hén hop 4
chiing vi sinh vt két hop vor thue vit ban dia trong diéu kign nha ludi, Déi
tigng: Ché phdm chira hén hop 4 chiing vi sinh vat da dugc tuyén chen, 5
giéng cdy ban dja: Pon budt, Muong ding, Dira nudc, Ngd dai, Huémg
duong. Thi nghiém duoc tién hanh trong chiu sét tieu chudn (D = 30 cm; d
= 35 cm). Méi chau chira 5 kg dit kho bj nhiém kim loai ning. Thi nghiém
gbm 14 cong thirc véi 5 14n nhéc lai: CT1: Pon budt; CT2: Pon budt + ché
phdm vi sinh vat; CT3: Dita nudc; CT4: Dira nuéce + ché phdm vi sinh vat;
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CT5: Muong dimg; CT6: Muong dimg + ché phdm vi sinh vat; CT7: Muong
dimg + Dira nudc; CT8: Muong dimg + Dira nuéc + ché pham vi sinh vat;
CT9: Ngé dai; CT10: Ngd dai + ché phdm vi sinh vat; CT11: Ngé dai +
Muong ding; CT12: Ngé dai + Muong dimg + ché phidm vi sinh vat; CT13:
Huéng duong; CT14: Huémg duong + ché phim vi sinh vat.

Phirong phdp ddnh gid khd ndng hip thu kim Joai ndng cia ché phim
vi sinh vit két hop vor thuce vit ban dia trong diéu kién déng rudng. Déi
tuong: Ché phdm chita hon hop 4 chiing vi sinh vat da dugc tuyén chon, 5
giong cay ban dja: Don buét, Muong dimg, Dira nuoc, Ngé dai, Huong
duong. Méi 6 thi nghiém 10 — 20 m® Thi nghiém gém 14 céng thuc véi 4
lan nhic lai: CT1R: Don budt; CT2R: Pon bubt + ché phim vi sinh vat;
CT3R: Dua nudc; CT4R: Dira nuéc + ché phdm vi sinh vat; CTSR: Muong
dimg; CT6R: Muong dimg + ché phdm vi sinh vait; CT7R: Muong dimg +
Dira nuoc; CT8R: Muong dimg + Dira nude + ché phdm vi sinh vat; CT9R:
Ng4 dai; CT10R: Ngé dai + ché phdm vi sinh vat; CT11R: Ngé dai + Muohg
ding; CT12R: Ngé dai + Muong dimg + ché phdm vi sinh vat; CT13R:
Huémg duong; CT14R: Hudémg duong + ché phidm vi sinh vat.

Xay dyng mé hinh sir dung céc chang vi sinh vat tuyén chon két hop
voi thue vt ban dia trén ving d4t bj 6 nhidém: Theo khuyén cdo cda
Dickinson M. N. (2002).

M6 hinh 1: Cho cdy trong can: Loai thue vat xay dyng mé hinh: Pon
buét (Bidens pilosa L.) hodc huing duong (Helianthus annuus). Ché
phdm vi sinh vat. Mat d6 trong thuc vat: 20 x 20 cm véi don budt, 30 x 30
cm véi huéng duong. Lugng ché phdm vi sinh vat sit dung: 0,05 - 0,1
tdn/ha (méat 46 t€ bao vi sinh vat >10°cfu/g). Luong phan bén: 100 kg
N/ha/vu. Thoi gian x4y dung mé hinh: 1 - 9/2010. Quy mé: 5.000 m?. Dja
diém: x4 Chi Pao, Vin Lam, Hung Yén va xa Tan Long, Ddng Hy, Thai
Nguyén.

M0 hinh 2: Cho cdy tréng ua nude: Loai thyc vat xay dung mé hinh:
Ngé dai (Eapdra fuctuans Lour), Muong dimg (L. octovalvis spp.
Octovalvis). Ché phdm vi sinh vat. Mat d6 trong thuc vat: 10 x 10 cm véi
ngd dai va 25 x 25 em véi muwong dimg. Lugng ché phdm vi sinh vat sit
dung: 0,05 - 0,1 tdn/ha (mat 49 t& bao vi sinh vat >10° cfu/g). Luong phan
bén: 120 kg N/ha/wy. Thoi gian xay dyng mo hinh: 1 — 9/2010. Quy méo:
5.000 m®. Dja diém: x4 Chi Pao, huyén Vin Lam, Hung Yén.
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3. KET QUA VA THAO LUAN

3.1. Danh gia kha ning hédp thu Zn, Cu, Pb trong phong thi nghiém
clia c4c chiing vi sinh vat

Hiéu qua hap thu cda 14 ching vi sinh vat déi véi 3 loai kim loai ning:
Pb, Zn va Cu déu nhé hon 50% trong diéu kién thi nghiém don 1&¢ (khong
két hop voi thuc vat, khong gn két vi sinh vat véi dat hodc cic mang trao
déi). Hiéu qua hap thu cao & déng va kém, tuy nhién téng luong hdp thu
chi thi lai 1a cao nhit.

Hinh 1. Hinh inh khudn lac cic chiing vi sinh vét phén lap

Két qua mirc hdp thu chi, ddng, kém cha vi sinh vat: Véi vi khudn: Cao
nhét & ching TB22 (193,46 mg Pb, 86,54 mg Zn, 101,12 mg Cu). Ndm
men: Cao nhét & chiing HY4 (234,19 mg Pb, 105,21 mg Zn, 90,66 mg Cu).
N4m madc: Cao nhét & chilng TM39 (203,64 mg Pb, 90,89 mg Zn, 83,60 mg
Cu). Nam ré AMF: Cao nh4t & ching AMF4 (657,48 mg Pb, 125,80 mg Zn;
97,19'-mg Cu). .

Bang 1. Khi ning hdp thu chi, kém, ddng trong sinh khéi vi sinh vat

Stt | Ky hieu [Téng sinh| Lugng chi | Lugngkém | Lugng déng
chiing |khdi (mg | tdng sé tich | téng so tich |tdng so tich liay
chat [lay trong sinh |lity trong sinh jtrong sinh khéi
kho/D) | khéi (mg) khéi (mg) (mg) .
1 TB8 4210 81,46 32,77 24,95
2 TB22 5870 193,46 86,54 101,12
3 HB5 5120 132,36 67,12 77,67
4 HY3 6190 183,28 73,41 56,18
5 | HY4 8920 234,19 105,21 90,66
6 HY5 7550 142,55 56,90 87,23
7 HY®6 8400 101,82 43,77 91,93
8 -HY7 7110 122,19 38,59 45,84
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9 | TM30 | 11120 162,92 66,37 89,42
10 | TM39 8960 203,64 90,89 83,60
11 | AMF4 108 657,48 125,80 97,19
12 | AMK7 94 412,74 67,38 107,21
13 | AMF16 52 249,73 44,19 85,00
14 | AMF22 99 590,47 100,09 91,22

Ghi chii: Voi AMF sinh khéi & ddy 14 glomalin. .

3.2. Panh gi4 khi ning hip thu kim loai ning va kich thich sinh
trudmg thyc vat ctia hén hgp 4 chiing vi sinh vat két hop véi thyc vt ban
dia trong diéu kién nha lhuéi

32.1. Anh huong ciia sir két hop 4 ching vi sinh vét tupén chon (ché
phdm vi sinh vit) dén sinh trueng cia thurc viét ban dia

Nhin chung, khi bd sung ché phdm vi sinh vat thuong lam ting sinh
trudmg thuc vat véi cic mirc d6 khac nhau (tir 12,58% dén 43,72%) cta 2
nhém cay tham gia thir nghiém sau 45 ngay tréng. Sai khac giita cong thirc
c6 bén va khéng boén ché phdm VSV biéu hién rd nhdt & don budt (CT2
ting 43,71% so véi CT1), ngé dai (CT10 ting 35,88% so vai CT09), muong
dimg (CT6 ting 24,77% so CT5).

Béng 2. Sinh khdi kho thu hoach ciia céc cay tréng thi nghiém

. Sinh khéi thu

Stt Cong thirc hoach (g/chdu)
1 | CT1: Don buét 07,64
2 | CT2: Bon budt + ché phdm vi sinh vat 10,98
3 | CT3: Dira nuéc ' 04,96
4 | CT4: Dira nudce + ché phdm vi sinh vat 05,82
5 | CTS: Muong dimg 15,22
6 _| CT6: Muong dimg + ché phm vi sinh v4t 18,99
7 | CT7: Muong dimg + Dira nuoc 23,88
8 | CT8: Muong dimg + Dira nuéc + ché phdm vi sinh vit 2472
9 | CT9: Ngé dai 10,09
10 | CT10: Ng6 dai + ché€ phdm vi sinh vit 13,71
11 | CT11: Ngé dai + Muong dimg 31,39
12 | CT12: Ng4 dai + Muong dimg + ché phém vi sinh vat 30,10
13 | CT13: Huémg duong 24,09
14 | CT14: Hutng duong + ché ph4m vi sinh vit 27,12
CV @ 03,47
LS5D) 4 01,36

Khi tréng két hop 2 loai thyc vit véi nhau (dira nurdc véi muong dimg
& cong thiec CT7, CT8 va ngd dai voi muong ding & cong thie CT11,
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CT12) viéc bon thém ché phdm khéng biéu hién rd kha ning kich thic]
sinh trudmg thize vt ban dia. Thé hien sinh khéi khé thu duge & cong thi
CT7, CT8 x4p xi nhur nhau (23,88 va 24,72 g/chau), con & cong thic CT1]
CT12 két qua ciing tuong tu (31,39 va 30,10 g/chau).

3.2.2. Anh huong ctia két hop 4 ching vi sinh vit tuyén chon dén kh
nang hép thu kim loai ndng cua thirc vét bdn dia

Hiéu qui kich thich mic ting ham luong Cu trong sinh khéi man]
nhét khi bén ché pham cho ciy huéng duong (113,65%), sau d6 dén ci
muong dimg (38,73%), ngd dai (27,39%), don buét (22,05%). Véi cong thir
tréng hén hop 2 loai thire vat ban dia, c6 phat hién thdy hiéu qua kich thic]
ting ham lugng ddéng trong sinh khéi nhung mic ting 1a kha thdp (10
11%). Nhung cin phai nh4n manh ring téng luong kim loai déng tich la
trong sinh khéi dat cao nhit & huéng duong (0,86 mg Cu/chau), ngd d:
(0,53 mg Cu/chau), muong ding (0,51 mg Cu/chau) khi bén ché phdm.

Hiéu qua kich thich hap thu Pb ciia ché phdm khi két hop véi thure v
dao déng tir 16,25 dén 95,25% tuy timg loai thyc vat ban dia thi nghién
Mikc ting cao nhit xay ra véi cay hudimg duong (95,65%), ké d6 1a don bu¢
(50,57%), dira nudc (35,87%), muong ding (16,25%). Téng leong chi tic
liy trong sinh khéi dat cac nhit & huémg duong va muong dimg - ngé ds
khi bén ché pham (10,88 va 11,05 mg Pb/chau).

Khi sit dung ché phdm vi sinh vét 1dm gia ting ham luong kém tron
sinh khéi cla don buét, dira nudc, muong dimg, ngd dai, huéng duong
Mirc tang ro rét xay ra véi loai thuc vat: hudmg duong (73,02%), dira nuwd
(55,72%), muong dimg (34,52%), don budt (28,41), ngd dai (19,39%). Hié
qua ting néng do kém trong sinh khéi & cong thirc két hop muong dimg
dira nutde 14 khéng cé, con cong thirc ngd dai - muong dimg khong cas
Téng luong kém tich liy cao nhét & ngd dai va huéng diong bon ch
phdm (3,93 va 3,58 mg Zn/chéu).

Bing 3. Kha niing tich Ifiy kim loai ning trong thyc vat khi két hop véi vi

sinh vit '
Ham luong kim loai ning | Téng luong kim loai ning
Stt Cong trong sinh khdi thuc vat tich lay trong céy
thirc (mg/kg chat kho) {mg/chau)
Cu Pb Zn Cu Pb Zn
CT1 15,15 223,77 87,56 0,12 1,71 0,6

CT2 1849 | 33694 | 11244 0,20 370 1%
1648 | 212,67 78,45 0,08 1,05( 03
CT4 15,21 | 288,95, 122,16 0,09 168| 07
CT5 19,21 | 339,78 | 62,78 0,29 517 09

O b (OO 0O (=t




6 CTé 26,65 395 84,45 0,51 750 1,60
7 CT7 18,47 | 278,49 87,26 0,44 6,656 | 2,08
8
9

CT8 22,15 301 99,15 0,55 744 2,45
CT9 30,271 312,67 | 121,39 0,31 315 1,22
10 | CT10 38,56 | 338,55 144,93 0,53 4,64 1,99
11| CTi1 22,49 | 323,95 78,64 0,71 10,17 2,47
12| CTi2 25,16 | 367,19 97,16 0,76 11,05 2,92
13| CTi3 14,87 | 204,97 76,32 0,36 494 1,84
14| CTi14 31,77 | 401,031 132,05 0,86 10,88 3,58
CV %) 344| 415| 479 i ] )
LSDg 5 20 36,18 17,00 - - -
3.3. D4anh gi4 kha ning hdp thu kim loai ning ctia hén hop 4 ching vi
sinh vt két hop véi thuc vat ban dja & diéu kién ddng ruéng
3.3.1. Anh hudng cia t6 hop 4 ching vi sinh vét tuyén chon dén stk
trirong cia thuc vit ban dia trong diéu kién déng rudng
Ngd dai 6 phan (g dirong tinh nhit voi mirc tang 27,59% sau d6 dén
don buot (12,96%), huéng duong (11,11%), muong dimg (8,33%). Bon ché
ph4m vi sinh vat vin khong gay hiéu qua ting sinh khdi cay dira nudc so
voi d8i chitng (CTR04 so vdi CTR03).

Hinh 2. Thi nghiém va mé hinh d4nh gi4 khi ning sinh truéng va
mtec d¢ tich Ity kim loai ning trong sinh khdi clia cic nh6m thyc vat
d3 dugc Iya chon
V&i mo hinh sir dung cting lic 2 loai thuc vat, ché phidm vi sinh thir
nghiém té ra khéng c6 hiéu qua dang ké voi dim nudc — muong dimg, tuy
nhién véi ngd dai - muong dimg thi ciing ¢6 biéu hién du mirc ting sinh
khéi khong cao (8,07% so véi d6i chimg khéng bén ché phdm vi sinh). =
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Vé tdng sinh khéi thuc vat thir nghiém khi c6 bén ché phdm vi sinh vét
thi cong thirc ngd dai — muong dimg cho muc 16n nhit, dat 14877,45 kg/ha
sau d6 dén muong dimg (9986,5 kg/ha), huémg duong (8976,5 kg/ha),
ngé dai (7708.3 kg/ha), don budt (5912,3 kg/ha) v4 thép nhét 14 dira nuée
(3491,67 kg/ha).

Béng 4. Sinh khdi kh6 khi thu hoach ciia cic cy trong thi nghiém

Sinh khéi tdng s6
Stt Cong thirc khi thu hoach (kg
kh6/ha)
1 | CTRL: Don buét 5233,8
2 | CTR2: Bon buét + ché& phdm vi sinh vat 5912,3
3 | CTR3: Dira nuéc 33754
4 | CTR4: Dira nuée + ché phdm vi sinh vat 34917
5 | CTR5: Muong dimg 92189
6 | CTR6: Muong dimg + ché phdm vi sinh vat 9986,5
7_ CTR7: Muong dimg + Dira nudc 11277
8 | CTR8: Muong dimg + Dira nuéc + ché phdm vi 11631
sinh vit
9 | CTR9: Ng3 dal 60417
10 | CTR10: Ngé dai + ché phdm vi sinh vat 77083
11 | CTRIL: Ngé dai + Muong dimg 13766,89
12 | CTR12: Ngé dai + Muong dimg + ché phdm vi
sinh vit 14877 45
13 | CTR13: Huémg duong 8079,1
14 | CTR14: Huémg duong + ché phdm vi sinh vét 8976,5
CV %) 923
_LSDyy, 178,39

3.3.2. Anh huong ctia tip hop 4 ching vi sinh vét tuyén chon (ché
phim vi sinh vit) dén kha ndng hép thu kim loai n.ing ctia thuc vét bdn dja
trong diéu ki¢n thi nghiém déng rujng

Véi gid tri LSDg, tinh duwge (1,21 mg/kg chét khé) van khong ghi
nhin duec hiéu qua kich thich sinh trirdng chia ciy dira nuéc khi sir dung
hén hop 4 chiing vi sinh vat. Véi don buét di ¢6 biéu hién kha ning kich
thich sinh trudmg nhung chua 14 rét. Hieu qua kich kich chi biéu hién ro
véi cay ngd dai (16,75%), hudng duong (12,30%), muong dimg (11,24%). Khi
bén thém hdn hop ching vi sinh vat ciing lam ting ham luong Cu trong
sinh khdi ciia mé hinh dira nuéc - muong dimg. Mirc ting téng lugng Cu
tich lity trong sinh khéi lém nhat & ngd dai (49%), huéng duong va don budt
déu dat 25%, muong dimg dat 21%. Néu tinh ligng déng tich liy trong sinh
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khdi thi mé hinh tréng ngé dai — muong ding bén théem ché pham vi sinh
vat cho kha ning tich liy cao nhat: 437,10 g/ha/lan thu hoach.

Hiéu qua tang kich thich lugng Pb duoc hédp thu trong sinh khéi lén
nhat voi cay hudéng duong (69,51%), ké 46 1a dira nudce 35,87%), don buét
(25,36%). Xét vé téng luong Pb tich lity trong sinh khéi thi véi nhém cay wa
ntrée viee sit dung mo hinh ngé dai ~ muong dimg va bén thém vi sinh vat
t6 ra hiéu qua cao hon (tich liy dat 6629,39 g/ha/lan thu hoach) con véi
nhém cay wa can st dung hudng duong sé cho téng luong chi tich lay la
2715,92 kg/ha/lI4n thu hoach ho3c don buét 1a 1396,19 g/ha/l4n thu hoach.

Mikc gia ting ham luong Zn trong sinh khéi ciy dira nudc 12 cao nhat
(55,72%), sau d6 dén huémg duong (38,71%), don budt (20,72%), muong
dimg (20,49%) va thdp nhit 13 ngé dai (17,11%). Khi xem xét téng luong
tich liiy Zn trong sinh khéi thi sit dung ngé dai — murong dimg va bén thém
ché pham vi sinh vat cho hiéu qua tich liiy Zn 16n nhat (2206,33 g/ha/lan
thu hoach). =

Béng 5. Kha niing tich liiy kim loai ning trong thyc vét khi két hop vdéi vi

sinh vit
Ham luong kim loai nang | Tdng leong kim loai nang
Sit Céng | trong sinh khéi thuc vat tich lay trong cay
thirc (mg/kg chit khé) (g/ha)

Cu Pb Zn Cu Pb Zn
1| CT1 | 1244 | 18837 | 67,14 65,11 985,89 | 351,40
2 | CT2 | 13,78 | 236,15 | 81,05 81,47 |.1396,19 | 479,19
3 | CT3 | 1149 | 212,67 | 7845 38,78 717,84 | 264,80
4 | CT4 | 10,97 | 288,95 | 122,16 | 38,30 | 100892 | 426,54
5 | CTS | 21,88 | 265,79 449 201,71 | 2450,29 | 413,93
6 | CT6 | 24,34 | 279,53 54,1 243,07 | 279151 | 540,27
7 | CT7 | 2319 | 33145 | 97,03 | 261,52 | 3737,79 | 1094,22
8 | CT8 | 265 | 328,18 | 113,18 | 308,21 | 381696 | 1316,36
9 | CT9 | 3427 | 33649 | 1314 | 207,05 | 2032,98 | 793,88
10 | CT10 | 40,01 | 362,67 | 153,89 | 308,41 | 279558 | 1186,23
11 ( CT11 | 2945 | 398,67 | 112,49 | 40543 | 548845 | 1548,64
12 [ CT12 | 29,38 | 4456 148,3 | 437,10 | 6629,39 | 2206,33
13 | CT13 | 16,34 | 178,49 57,2 132,01 | 1442,04 | 462,13
14 {CT14 | 1835 | 302,56 | 79,34 | 164,72 | 271592 | 712,19

CV& 6,57 900 7,39 - - -

LSD, 4 121 | 2677 | 2219 - - -
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3.4. Xay dymg mé hinh sir dung két hop thyc vit va vi sinh vat dé xit Iy
d4t nong nghiép bj 6 nhiém kim loai ning

3.4.1. Mo hinh vi sinh vit vad cdy tma nudce:

Sau khi cay dat 60 - 70 ngay tudi (giai doan cho sinh khdi lén nhat),
cay trong trong mo hinh sinh truémg, phat trién tot. Muong dimg (L
octovalvis spp. Octovalvis) dat chiéu cao khoang 1, 25 - 1,45 m, phat trién
vuot 1én trén so voi ngé dai, cly phin canh nhidy, dat 5 — 6 canh/ cdy, 14
sang mau, khong c6 biéu hién ngd déc kim loai ning trén bé mait 1a va
than, than cimg, khong bi d6 ngé; ngd dai (Eaydra fluctuans Lour) giai
doan nay pht kin hodn todn mit dit ruéng, 14 xanh, than béng, mong
nude, khong ¢ biéu hién ngd déc kim loai ning trén bé mit 14 cling nhu
than. Trong xen ngé dai véi muong ding cay sinh trudéng tét hon trong
thuan lodi & ca mé hinh thyc nghiém 1in ngoai mé hinh. Viéc xir Iy ché
phdm vi sinh vat d4 lam ting sinh khéi thyc vat khi thu hoach & ca tréng
xen lan tréng thuin.

Vé tich lily kim loai ning trong sinh khdi, cac thuc vat sau 60 ngay
trong trong mé hinh déu c6 lueng tich iy kim loai ning trong sinh khdi
cao hon so vdi cac thuc vit ngoai mé hinh. Biéu hién ndy ro nét véi 2
nguyeén t6 14 Cu va Zn (nhét 13 kém: dao dong 13,55 - 24,02%), vdi chi cod
khuynh huéng nhiéu hon (7 - 9%). Tuy nhién néu xét vé ham lugng tich
ldy thi lai theo thir ty: Pb > Zn > Cu. C6 thé do ngay ban than trong d4at d4
co luong Pb cao.

Béang 6. Sinh khéi kho clia c4y wa muéc trong va ngodi mo6 hinh

Sinh khdi kho thuc vat
Cong thirc (kg/ha)
Sau 60 ngay | Sau 90 ngay

Trong thuin ngd dai ngoai mé hinh 6229,32 2867,79
Trong thuan ngd dai trong mé hinh 7953,95 3460,35
T‘rong thuin muong dimg ngoai mo 9074,84 9707.47
hinh
’lfir:}rllg thudin muong dimg trong mé 10978.1 331855

Trong xen ngd dai - muong dimg
ngoai mo hinh
Tréng xen ngd dai - miong dimg
trong mé hinh

13867,5 4419,36

164755 5207,37
CV%) | 889 7.97

LSD,s 307,79 168,15
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Bang 7. Khi ning tich lay kim loai ning clia nhom thiye vat va nuéc
trong mé hinh sau 60 ngay
Ham luong kim loai

ning trong sinh khéi 11
nang tich liy trong cé;
Stt Cong thic thye vat ng y rong cay

(mg/kg chit khé) (8/ha)
Cu Pb Zn Cu Pb Zn

Téng luong kim loai

Ng6 dai ngoai mé

hinh

Ngé dai trong mé

hinh

Muong dimg ngoai

mé hinh

Muong ding trong

mé hinh

Xen ngd dai - muong

dimg ngoai mé hinh

Xen ngd dai — muong

dimg trong mé hinh
cvE 612 | 897 | 711
LSDy s 120 | 2438 | 2069

3.4.2. M6 hinh vi sinh vt va cdy vz can: '

Hai loai thyuc vat sir dung trong mé hinh déu sinh trudmg, phat trién
t6t. Sinh trudng cla ciy trong mé hinh t8t hon cic cay ngodi mé hinh.
Sinh khdi huéng duong trong mé hinh dat 8565,34 kg/ha, cao hon 19,90%
so voi hudng duong tréng ngoai mé hinh. Sinh khoi don budt dat 6235,48
kg/ha, cao hon 17,16% so vdi don buét trong ngoai mé hinh.

Béng 8. Sinh khdi khé cla cdy ua can

38,21 | 438,77 | 173,98 | 238,02| 2733,24] 1083,78

43,75 | 478,95 | 197,57 | 347,99| 3809,54 | 1571,46

23,49 | 359,68 | 68,79 | 213,17|3264,04| 624,26

27,16 | 384,16 | 85,32 | 298,16|4217,34] 936,65

32,12 | 421,69 | 136,89, 445,42| 5847,791 1898,32

36,9 | 457,35 | 160,75 | 607,94 | 7535,06 | 2648,43

. Sinh khéi khé thuc vat sau 60 n,
Cong thic (kg/ha) gay

Huimg duong ngodi mé 7143,59
hinh
Huéng duong trong méd 8565,34
hinh
BPon budt ngodi mé hinh 5322,16
Dom budt trong mé hinh 6235,48

CV®) : 884

LSD, s 301,57
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Ty T ST SA3T

V& kha nang tich lity kim loai niing trong sinh khéi, két qua phén tich
cho thdy thirc vat tréng trong mé hinh ¢6 mirc d tich lay Cu, Pb, Zn trong
sinh khéi cao hon so véi cac thuce vat tréng ngoai mé hinh. Mc dé tich lay
cao hon nay dao dong 8,71 ~ 14,92% véi nguyen té Cu; 23,75 - 45,01% vai
nguyén té Pb va 20,21 - 32,59 d8i véi nguyén t6 Zn tuy thudc vio cay 46 1a
muong dimg hay huémg duong.

Bang 9. Kha ning tich liy kim loai ning ciia nhém thyc vit ira can

trong md hinh sau 60 ngiy tréng
Ham| gl_ﬂmloal' Téng hrong kim loai niang
ngng trong sinh khéi tich lay trong c4
Stt|  Cong thic thue vat é’ /ha‘)‘g y
(mg/kg chit khé)
Cu Pb Zn Cu Pb Zn
1 | Huéng  duong | 000 | 30866 | 142,77 | 13404 | 263356 | 1019,80
_ngoai mé hinh
2 jHung dvong |, .0 | e300 1993 | 18505 | 458160 | 162142
trong md hinh
8 | Don budt ngodi | 1o 7| 057971 13474 | 67.80 | 136976 | 717,11
méb hinh
4 | Don budt trong | 1 o0 | 41540 | 16107 | 86,36 | 198594 | 100996
mo hinh
V& 799! 916| 853 - - -
LSDy 45 194 2068| 1831 - . .

Két qua phéan tich dit sau khi xay dung mé hinh & ca 2 diém cho
thdy, cac tinh chét co ban vé do phi nhiéu d4t nhin chung khéng thay d6i
so vai trude khi xay dung mé hinh, numg ham lueng kim loai ning téng
s6 trong dAt da bit ddu gidm (diém Lang Hich, Péng Hy, Thai Nguyen:
Cu, = 151,16 mg/kg dait kho; Ph,, = 2948,36 mg/kg dit kho; Zn,, = 548,11
mg/kg dat kho; diém DPong Mai, Chi Pao, Vin Lam, Hung Yén: Cu, =
206,41 mg/kg dat kho; Pb, = 3476,25 mg/kg dit kho; Zn, = 807,00
mg/kg dit khé), diéu dé chimg t6 viec umg dung két hop thuc vt - vi
sinh vt trong xir ly dat néng nghiép bj 6 nhiém kim loai niing c6 hiéu qua
trong thyc tién.

4. KET LUAN

Tuyén chon duoc 4 ching vi sinh vt bao gdm: chiing vi khuin TB22
(B.subtilis - kha ning hép thu dat: 193,46 mg Pb, 86,54 mg Zn, 101,12 mg
Cu); chiing nim men HY4 (Saccharomyces cerevisiae - kha ning hdp thu
dat: 234,19 mg Pb, 105,21 mg Zn, 90,66 mg Cu); chiing nim méc TM39
(Gibberela sp- kha ning hép thu dat: 203,64 mg Pb, 90,89 mg Zn, 83,60 mg
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Cu) va chiing ndm ré& AMF4 (Glomus australe - kha ning hdp thu dat:
657,48 mg Pb, 125,80 mg Zn, 97,19 mg Cu). Mé hinh cho nhém ciy wa
nuée nén st dung xen canh muong dimg (L. Octovalvis spp. Octovalvis) va
ngé dai (Enydra fluctuans Lour), sau 60 ngay tréng thi thu hoach, sinh
khéi wéc dat 16.475,5 kg/ha, tich lity dugc 607,94 g Cu, 7.535,06 g Pb va
2648,43 g Zn/l4n thu hoach. M4 hinh ciy wa can nén tréng thuin huémg
dwong (Helianthus annuus), sau 60 ngay thu hoach toan bg, ning suit
sinh khéi uéc dat 8565,34 kg/ha, tich lay dugc 185,95 g Cu; 4581,60 g Pb
va 1621,42 g Zn/lan thu hoach.
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T wOR T

RESEARCH ON USING MICROORGANIS AND PLANT TO
TREATMENT SOIL HAVE CONTAMINATED BY HEAVY METAL
(Zn, Cu and Pb)
Le Nhu Kieu
Summary
Within the scope of this article, the authors present some results of the
application of microorganisms associated with plants for remediation of
heavy metals (Cu, Zn and Pb) in the soil, such as the 4 microorganisms
strains have selected including strain TB22 (B. subtilis - absorption:
19346 mg Pb, Zn 86.54 mg, 101.12 mg Cu); HY4 yeast strain
(Saccharomyces cerevisige - absorption: 234.19 mg Pb, 105.21 mg Zn,
90.66 mg Cu); mold strain TM39 (Gibberela sp - absorption: 203.64 mg
Pb, 90.89 mg Zn, 83.60 mg Cu) and mycorrhizal species AMF4 (Glomus
australe - absorption: 657.48 mg Pb, 125.80 mg Zn, 97.19 mg Cu). The
model of hydrophilic tree groups should. use intercropping Muongdung
(Octovalvis L. spp. Octovalvis) and Ngodai (Enydra fluctuans Loun, after
60 days of planting, the biomass after harvesting is estimated at 16475.5
kg/ha, accumulated 607.94 g Cu, 2648.43 g Pb and 7535.06 g Zn/harvest
time. The model of non-hydrophilic trees should be planted as
Huongduong (Helianthus annuus), after 60 days the entire harvest, yield
was estimated at 8565.34 kg/ha, accumulated 185.95 g Cu, 1621.42 g Pb
and 4581.60 g Zn / harvest time.
Keywords: Microorganisms, plants, heavy metal pollution.
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